INTRODUCTION
The occurrence of minor amounts of platinum -group metals in the Basal, Banded, and Upper zones of the Stillwater Complex was first documented by Howland (1933) and Howland, Peoples, and Sampson (1936) . As part of the Heavy Metals program ofthe U.S. Geological Survey, a study of the distribution of the platinumgroup metals within the complex resulted in the discovery of platinum-bearing minerals in the Peridotite member of the Ultramafic zone (Page and Jackson, 1967) . Some of the platinum-group metals occur as the minerals laurite, cooperite, and a platinum-iron alloy which are included within cumulus olivine and c h r om i t e of the G and H c h r o m i t it e zones. The platinum-bearing minerals are associated with ironnickel-copper sulfide minerals and are concentrated in chromite relative to olivine. Recently, Grimaldi and Schnepfe ( 1969) have proposed that most of the rhodium and some of the platinum are in chromite either as solid solution or as small inclusions.
In order to survey the other petrologic environments within the complex, large bulk rock samples were collected for Pt, Pd, and Rh assays. The results from 137 samples are given in this report (table 2) .
Samples have been located relative to coordinate systems used on the maps of the complex which appear in the following reports: Peoples and Howland (1940) , Howland, Garrels, and Jones (1949) , Jackson, Howland, Peoples, and Jones (1954) , Peoples, Howland, Jones, and Flint (1954) , Howland (1955) , and Jones, Peoples, and Howland (1960) . Designation of geographical areas follows the usage of these reports. Stratigraphic terminology is shown in table 1 and follows that of Hess (1960 ), Jones, Peoples, and Howland (1960 ), and Jackson (1961 ; cumulus terminology is from Jackson (1967). 
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SAMPLING AND ANALYTICAL METHODS
Ten to 40 pounds of rock was collected from surface outcrops as hand-specimen samples (a single large block), as chip samples (chips at specified intervals perpendicular to the foliation over the outcrop extent), and as channel samples. The specimens were crushed to a size fine enough to pass through a 50-mesh screen and then split and put in paper containers. One-quart splits of screened material were then submitted for analysis.
The combination method of analysis of Haffty and Riley ( 1968) was used to obtain the v a 1 u e s of the platinum-group metals reported in this paper. In this method, fire-assay techniques are used to collect the Pt-Pd-Rh of the sample into a gold bead; this bead is to 3 g), or increasing the amount of flux. Fine grinding helped on some of the chromitites. Another helpful variation for many chrome-rich samples was the addition of a small amount of molten flux to the main charge a few minutes before pouring, so that it could act as a "wash."
PT, PD, AND RH ASSAY DATA Table 2 lists the results of the fire-assay-emissionspectrographic analyses of the rocks from the com-2 plex as values in parts per billion (10-9). Included are coordinate locations of the sam p 1 e s, brief rock descriptions, and sample-collection types. The analyses are grouped in geographic areas from east to west in the complex and are listed, as closely as possible, within the groups in stratigraphic order from the base of the complex upward. Figure 1 is a plot of Pt, Pd, and Rh ratios for all the samples; rock types and zones are designated by symbols. Examination of figure 1 and table 2 shows that the Pt, Pd, and Rh ratios for the three main zones vary widely and that a s i n g 1 e value or range of values is probably not representative of a particular zone, whereas the total amount of platinum metals tends to correlate well with rock type and zone. The amount of platinum metals seems to correlate with stratigraphic position, the larger amounts being found at low stratigraphic positions. The general order of concentration of platinum metals, from the most enriched rocks to the least enriched rocks, is (1) chromitites, (2) other Ultramafic zone rocks, (3) Basal zone norites and massive sulfide pods, (4) hornfels, and (5) Banded and Upper zone rocks. Table 3 gives the arithmetic averages for Pt, Pd, and Rh. Average mill concentrates and tailings are included because they represent combined samples of the G and H chromitite zones. The sum of the averages of Pt, Pd, and Rh tends to decrease from the A chromitite zone to the G chromitite zone and tends to increase from the G chromitite zone to the J chromitite zone. From the A to the G zone, there is an increase in the Rh/ (Rh+Pt+Pd) ratio, whereas from the G to the J zone the Rh/(Rh+Pt+Pd) ratio remains fairly constant. Examination of the other samples analyzed shows no definite trends of Pt, Pd, and Rh ratios with stratigraphic position or rock type.
Comparison of the geographic areas in which Pt, Pd, and Rh are more enriched in chromitites to the lateral variations in the thicknesses of chromitite zones and the Peridotite member (Jackson, 1963, fig. 3 ) indicates that the enriched areas are on the edges of basinlike structures. If the Rh/ (Rh+Pt+Pd) ratios are compared with the Fe+3; (Fe+3 + Fe+2) ratio in chromite from the chromitite zones (Jackson, 1963, fig. 6) , then it appears that low Rh/ (Rh+Pt+Pd) ratios cor r e 1 at e with low values of oxidation ratios. Tentatively, low Fe+3 concentrations in the chromite, which probably reflect low p a r t i a 1 pressures of oxygen in the differentiating magma, tend to favor the concentration of Pt and Pd with respect to Rh. This is to be expected if Pt and Pd occur as platinum -metal-iron alloys which require low partial pressures of oxygen for their formation.
Each sample was an a 1 y zed by a semiquantitative spectrographic method (R. H. Heidel, analyst). The following list of 54 elements were looked for: Al, Ag, As, Au, B, Ba, Be, Bi, Ca, Cd, Ce, Co, Cr, Cu, Fe, Ga, Ge, Hf, In, Ir, K, La, Li, Mg, Mn, Mo, Na, Nb, Ni, Os, P, Pb, Pd, Pt, Re, Rh, Ru, Sb, Sc, Si, Sn, Sr, Ta, Te, Th, Ti, Tl, U, V, W, Y, Yb, Zn, Zr. Preliminary examination of the spectrographic results suggests that only V has a correlation with the sum of Pt, Pd, and Rh, as determined by the quantitative fire-assayspectrographic method; that is, increased V is associated with increases in the platinum metals. It is possible that V may be a favorable geochemical tracer for these metals within the Stillwater Complex.
CONCLUSIONS
The A chromitite zone of the Stillwater Complex is enriched in Pt, Pd, and Rh, has an average platinummetal content of 3.5 ppm (parts per million) along the strike (Jackson, 1963 (Jackson, , 1968 , and ranges in thickness from a few inches to a couple of feet. Samples of the A chromitite zone taken in the eastern end of the West Fork area to Crescent Creek (a linear distance of about 1 1/2 miles) have an arithmetic average of 4.6 ppm platinum metals; this zone has not been sampled from Crescent Creek west to the B o u 1 de r River. This Allen, 1960 -20,000 E. (Howland, 1955) . GM, based on Flat north end of Boulder River base line assumed as 20,000 N.-20,000 E. (Howland and others, 1949 ). Rock type: Cr, chromite; ol, olivine; br, bronzite or orthopyroxene; cpx, clinopyroxene; pc, plagioclase. Sample type: H, hand-specimen samples; CH-10',1.5', chip sample; first number is the width of outcrop, second number, the chip interval; C-10', channel sample for distance specified, width and depth of channel varies to yield enough rock for analysis; var., varying interval. Limits of determination: <10 ppb Pt, <4 ppb Pd, <5 ppb Rh. tr indicates element is present but below limits of determination and too low to assign a value, all values based on a 15g 
